Prefracture functional level is known to be a predictive factor of rehabilitation outcome (Hershkovitz et al, 2007) . The functional level before the fracture appears to be the most consistent predictor of shortterm rehabilitation outcome and 30 day mortality in hip fractures in the elderly Foss et al, 2006) . concluded that a patient with a low prefracture functional level is 18 times more likely not to regain independence in basic mobility during hospitalisation or will regain independence in mobility on average three days later. Determining the influencing factors on early post operative functional outcome in elderly patients with a hip fracture in a selected public health setting in South Africa will identify those patients who are especially at risk of not regaining independence in basic mobility. Exploration of this topic intRODuctiOn Hip fractures are among the most common causes of disability and hospi talisation in the elderly and result in significant morbidity and mortality (Williams et al, 2004) . The incidence of falls rises steadily after the age of 65 due to increasing age and frailty and occurs in 30 to 60% of elderly persons annually (WHO, 2007) . The ability of a patient to walk prior to the fracture is a good indicator of the general medical and mental health of the patient (Holt et al, 1994) . may lead to future studies on improving functional outcome for these high risk patients. Currently, there are no new studies available in South Africa that determine the factors that influence the early postoperative functional outcome in elderly patients with a hip fracture. The aim of this study was to establish the factors that influence the early post operative functional outcome in elderly patients with a hip fracture.
MethOD study design and description of participants
A prospective pretest posttest obser vational study was conducted. Elderly patientsover the age of 60 years with a first time unilateral hip fracture were consecutively sampled from the orthopaedic wards of two public health care hospitals in Johannesburg, South Africa. Patients with bilateral hip fractures, polytrauma and those with comorbidities affecting mobility (CVA, Parkinsons disease or a spinal cord injury) were excluded. Patients readmitted with complications of a previous surgery or those managed conservatively were also excluded.
The sample size for this study was determined using a power calculation on STATA. The power was set at 90% and alpha at 5%. Standard deviations and the minimally clinical important difference for the Elderly Mobility Scale (EMS) and Lower Extremity Functional Scale (LEFS) were used. A loss to follow up ratio was taken into consideration and was set at 20%, thus resulting in a final number of 90 subjects. Ethical clearance was granted by the Human Research Ethics Committee of the University of the Witwatersrand (M110403).
PilOt stuDY
A pilot study was carried out to deter mine the intrarater reliability of the first author, to familiarise herself with the tools that were used in the main study and to establish the time taken to implement these tools. The patients were divided into three groups consisting of nine patients in each group. Each group was assessed preoperatively, at discharge and six weeks post discharge. A total of 27 subjects participated in the pilot study.
The main study began after the pilot study was carried out. Ninety parti cipants were evaluated. Preoperatively, participants prefracture mobility was assessed using the New Mobility Score (NMS). Postoperative functional out come assessed using the EMS and LEFS was determined at discharge (n=82) and six weeks post discharge (n=72). The percentage of participants who dropped out during the study was eight percent. At discharge, one participant withdrew consent due to reasons not explained to the first author. Six other participants did not arrive for the six week post discharge assessment. These participants could not be reached telephonically or physically. Figure 1 depicts the follow up of participants during the study.
outcome at one year (Parker and Pal mer, 1993) . The NMS was administered using an interview.
The Elderly Mobility Scale (EMS) is a physical assessment of function and has a score out of 20. The EMS is an ordinal scale devised to provide a physio therapyorientated measure for frail elderly people which is complimentary to other scales (Smith, 1994) . The scale assesses seven dimensions of functional performance. These include; locomotion, balance and key position changes, all of which are skills required for the performance of activities of daily living. The maximum score is 20, with higher scores indicating better performance. Latent class analysis of the EMS showed strong interrater (ρ = 1.00) and intra rater reliability (ρ = 0.72). Concurrent validity was evaluated by a comparison to the Modified Rivermead Mobility Index. A high correlation between the two scales was revealed (Spearman's ρ = 0.89), thus demonstrating concurrent validity (Nolan et al, 2008) .
OutcOMe MeasuRes
The New Mobility Score (NMS) ( Table 1) was used preoperatively to assess prefracture functional level. It is a com posite score of the ability of a patient to perform indoor walking, outdoor walking and shopping prior to fracturing the hip. A score between zero and three is provided for each function (item) (zero = not at all, one = with help from ano ther person, two = with an aid, three = no difficulty, no aid). The total score ranges from zero to nine. A score of zero indicates that the patient has no walking ability at all and a score of nine indicates full independence . The NMS has been shown to be both reliable and valid by Kristensen et al, (2008) and Parker and Palmer, (1993) respectively. In a study by Kristensen et al, (2008) a high intertester reliability score (0.98) was recorded, and this was evaluated using the intraclass correlation coefficient. A cut off score of five on the NMS is the best valid predictor of functional The Lower Extremity Functional Scale (LEFS) has been used to evaluate the functional activity level of a patient with a disorder of one or both lower extremities (Binkley et al, 1999) . The LEFS is a questionnaire containing 20 questions about a person's ability to perform everyday tasks. The ques tionnaire starts off by asking the patient: "Today would you have any difficulty with:" followed by a list of functional activities. These activities are scored from zero (extreme difficulty) to four (no difficulty). The scale has columns which are summed to get a score. The maximum score is 80. The LEFS has shown to be both reliable and valid. Construct validity was determined by comparing the LEFS to the physical function subscale [r = .80 (95% lower limit CI = .73)] and the physical component score [ r = .64 (95% lower limit CI = .54)] of the SF36. Intrarater reliability was r = .86 (95% lower limit CI = .80) (Binkley et al, 1999) The lower the score the greater the disability. For the purpose of this study, the LEFS was modified for cultural appropriateness. The activity 'walking a mile' may not be relatable to all elderly South African individuals and was therefore modified accordingly.
PROceDuRe Pre-operative assessment:
Patients were interviewed by the researcher using the New Mobility Score (NMS). The results obtained from the participant for the NMS were verified by a caregiver of the participant.
Discharge and six weeks post discharge assessment:
The EMS assessments were carried out by the researcher in the physiotherapy gym. Lying to sitting and sitting to lying were the first two activities that participants performed. These two tests were performed on a standard plinth in the physiotherapy gym. Thereafter, the participant was assessed on their ability to rise to standing from a 47cm (19in) chair in less than three seconds allowing the use of upper limbs. The ability to maintain an upright standing position with or without the use of upper limbs to steady self was also assessed. Participants were then instructed to mobilise, the scoring for gait was based on the type of assistance required to walk, not the distance walked. The participant was then timed walking over a distance of 6 meters, at their normal speed, using their usual walking aid. A maximum score was given for a time of under 15 seconds. Finally the participant was required to reach forward beyond an arm's length while maintaining a fixed base of support. A maximum score was attained for a functional reach of 20 cm.
Participants were also interviewed using the LEFS. This tool was used to capture data on lower limb function.
Data analysis
Data were analysed using IBM SPSS Version 19. Descriptive statistics were used to reduce the participants' demo graphic data. Data have been presented using frequency tables, means and standard deviation or medians and interquartile ranges depending on the distribution of the data. The Pearson correlation coefficient (r) was used to test if a linear relationship existed between two variables. A multiple regression analysis was used to determine associations. The study was set at p ≤ 0.05 level of significance and 95% confidence interval (CI).
Results
Of the 90 participants recruited for the study at baseline, n=50 (69.4%) par ticipants were female and n=22 (30.6%) were male. The mean age of the par ticipants was 76 years (SD ± 9.54). The minimum age was 60 years and the maximum was 95 years. From the 90 entrants at baseline, only 72 participants were eligible for analysis and were thus analysed. The n=18 were excluded from analysis for various reasons as presented in figure 1 . Table 2 presents the frequency of NMS scores and the percentages of each total score (n=72).
Of the 72 participants who completed the study, 16 participants were dependent in mobility (22.2%) compared to the 56 participants (77.8%) that were inde pendently mobile. More specifically 63% of the participants scored a total of nine on the NMS, indicating that more than half of the participants were independent with mobility without an assistive device prior to sustaining a hip fracture. And almost 80% of the participants were independent with mobility with the occasional use of an assistive device. The mean score for the NMS was 7.83 (SD ± 1.83). The median was 9 (IQR = 1). The correlation between prefracture functional level and early postoperative functional outcome is shown in Table 3 .
Prefracture functional level is strongly related to the postoperative functional level at discharge and six weeks post discharge using the EMS (r = 0.66, r = 0.67) and LEFS (r = 0.69, r = 0.65).
The NMS (β = 1.39, p = 0.0001) assessed preoperatively is a strong predictor of early postoperative func tional outcome using the EMS at discharge. The NMS (β = 2.35, p = 0.002) is also a strong predictor of early postoperative functional outcome using the LEFS at discharge. Figures 2 and 3 depict the results of the multiple regression analysis using the EMS and LEFS at discharge. These figures clearly indicate that the distribution of residuals on the histogram falls suitably, thus indicating that the residuals are normally distributed. Scatterplots and PP plots depicting these results also indicate normal distribution of residuals. Only the histograms are presented in this article. figures 2 and 3
Similarly the NMS (β = 1.3, p = 0.001) assessed preoperatively is a strong predictor of early postoperative functional outcome using the EMS at six weeks post discharge. The NMS (β = 2.08, p = 0.03) is also a strong predictor of early postoperative func tional outcome using the LEFS at six weeks post discharge. Figures 4 and 5 are histograms depicting the results of the multiple regression analysis using the EMS and LEFS at six weeks post discharge. These figures clearly indicate that the distribution of residuals falls suitably, thus indicating that the residuals are normally distributed. 4 and 5 here]
In summary, the results reveal that majority of participants were independent in mobility prior to sustaining a fracture. The prefracture functional mobility is a strong predictor of early postoperative functional outcome.
DiscussiOn
In this study, prefracture functional mobility was the strongest determinant of early postoperative functional outcome. These results are similar to those of , who found that the prefracture functional level is a strong predictor of inhospital outcome in elderly patients with a hip fracture. In the study by the NMS was used to determine pre fracture functional level and participants were admitted from their own homes. Similar findings have also been reported by Penrod et al, (2008) and Parker and Palmer, (1993) . reported that 50% of participants used a walking aid prior to the fracture. In this study only 20% of participants occasionally required an assistive device. Of the 72 participants who completed this study, 22% of participants were dependent in mobility while 78% of participants were independently mobile. In study, 47% of participants were dependent with mobility while 53% were independent. These differences could be due to the fact that the mean age in the study by histogram depicting distribution of residuals using the leFs at discharge was 81 years, whereas in this study the mean age was 76 years.
Prefracture functional mobility was found to be the strongest determinant of postoperative functional outcome. By ensuring that mobility prior to sustaining a hip fracture is optimal, elderly patients are more likely to have better outcomes. cOnclusiOn Hip fracture is a common, serious injury that occurs predominantly in the elderly (Holt et al, 2008) . Hip fractures are a major cause of morbidity and mortality and occur in 20 to 30 percent of older people who fall (Kalula, 2012) . The most important intervention that can be offered to these elderly patients by health care professionals is education and preventative measures to protect these patients from the trauma associated with a fall and subsequently a hip fracture. For those patients who do sustain a hip fracture, intensive rehabilitation is especially necessary for the patient that presents with poor prefracture function.
iMPlicatiOns FOR PRactice
The finding that, poor prefracture func tional level affects the early postopera tive functional outcome following a hip fracture in the elderly has important im plications for clinical practice.
More intensive rehabilitation should be implemented in order to facilitate a more rapid return to function in this high risk elderly population. Those patients who adopt a sedentary lifestyle or remain bedridden following surgical fixation of a hip fracture impact on the financial burden of health care. Therefore, those patients presenting with poorer prefracture function should be especially encouraged to participate in intensive rehabilitation. 
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